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Multi-index Evaluation and Evolution Characteristic Analysis of Water Quality at Inlet Section of Guanting Reservoir
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Abstract : Assessment of water quality and analysis of pollution characteristics are the premise and basis of water pollution
prevention planning and control measures. In this paper, 10 monitoring indicators,such as dissolved oxygen, permanganate index
and chemical oxygen demand,were selected as evaluation indicators by combining principal component analysis and hierarchical
clustering analysis. The interannual variation characteristics of water quality of Bahaogiao section in Guanting reservoir entrance
during the dry season(May) and floodseason( September) from 2006 to 2017 were comprehensively evaluated,and key pollution
indicators at different stages were identified. The results showed that most water quality indicators in flood season were better than
those in dry season, especially fecal coliform bacteria and ammonia nitrogen, but the difference of total phosphorus and
permanganate index was small. According to the annual variation of water quality indicators, the research period can be divided
into three stages: serious pollution stage (2006 — 2007 ), pollution improvement stage (2008 —2015) and comprehensive
improvement stage (2016—2017). Most water quality indicators showed a trend of improvement year by year, especially fecal
coliform bacteria,ammonia nitrogen and five-day biochemical oxygen demand, but total phosphorus was still important pollution
indicators of Guanting reservoir inflow river.
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Fig.1 Location of study area and Bahaogiao section
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Table 1 Water quality evaluation criteria
ha= i H 12 2 m= [\ Vi
1 DO/ (mg/L) = 7.5 6 5 3 2
2 COD,,,/(mg/L) < 2 4 6 10 15
3 COD.,/ (mg/L) < 15 15 20 30 40
4 BOD/ (mg/L) < 3 3 4 6 10
5 NH;-N/(mg/L) < 0.15 0.5 1.0 1.5 2.0
6 TP(LL P i)/ (mg/L) < 0.02 0.1 0.2 0.3 0.4
7 Hg/(mg/L) < 0. 000 05 0. 000 05 0. 000 1 0. 001 0. 001
8 Pb/(mg/L) < 0.01 0.01 0.05 0. 05 0.1
9 R/ (mg/L) < 0. 002 0. 002 0. 005 0.01 0.1
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Table 2 Statistical description of raw data
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DO/ (mg/L) 3.2 11.5 6.9 2.2 4.8 8.9 7.0 1.4
CODy,,/(mg/L) 1.7 6.6 4.2 1.4 2.0 8.0 4.5 1.6
BODs/ (mg/L) 0.5 12.7 3.5 3.3 0.5 7.0 2.8 2.3
NH,-N/(mg/L) 0.14 11.70 1.93 3.38 0.23 0.84 0.46 0.18
YER B/ (mg/L) 0.000 3 0.0120 0.002 5 0.003 3 0.000 3 0.004 0 0.001 3 0.001 2
Hg/ (mg/L) 0. 000 04 0.000 05 0. 000 05 0. 000 00 0. 000 04 0. 000 05 0.000 05 0.000 00
Pb/(mg/L) 0. 001 0. 030 0.018 0. 007 0. 001 0. 020 0.016 0. 008
COD.,/ (mg/L) 9 44 22 9 17 37 22 6
TP/ (mg/L) 0.08 0.51 0.25 0.14 0.08 0.58 0.27 0.13
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Fig.2 Evaluation results of water quality indicators in dry season (May) and
flood season ( September) from 2006 to 2017
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Fig.5 Variation characteristics of water quality indicators in dry season (May) and flood season ( September )
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Fig.6 Variation characteristics of water quality categories in dry season (May) and

flood season ( September) of different groups
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